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* Management Summary

The Spongiform Encephalopathy Advisory Committee (SEAC) advised Government in 1997
that they should carry out risk assessments to inform decisions on any measures that may be
necessary to protect recipients of blood and blood products from the transmissible agent of
new variant Creutzfeldt Jacob Disease (vCID). In response to this advice, DNV were
commissiéned to undertake a-risk assessment study. The study evaluated the overall risk to
patient groups, as well as identifying those patient groups at highest risk, and considered the
benefits of measures aimed at reducing risks. The Final Report was issued in 1999.

" This present report is an update of the previous'study that has the following objectives:

» To update the‘ 1999 risk asséssmcnt’ of blood and blood products to human health by
analysing research papers published since 1998.

"« To extend the original study to include any plasma derivatives not included before.

» To adapt the 1999 report to provide a tool that the CID Incidents Panel can use to
estimate ‘possible risks and determine advice given to patients known to have received
potentially contaminated blood products. -

Whilst the available evidence for infectivity in. blood is reviewed, and it is concluded that
blood from people with vCID may contain infectivity that could be transmitted through blood
transfusions, this has not been proved conclusively, and it is not the purpose of this
~ assessment 10 provide an answer 1o this question. The study is based on 1he assumption that
infectivity is present in blood. Additional research has not changed this position smcc the
1999 report.

The study has considered the way in which blood is collected and processed, how the various
blood components (red cells, fresh frozen plasma and platelets) and plasma derivatives (such
"as Factor VIII, Immunoglobulin (IgG) and albumin) are used for patient treatments. The
level of mfectlvny in whole blood, the blood components and the plasma derivatives has been
estimated as a reference case, and the range of possible values identified. A calculator has
then been developed to provide a tool that the CJD Incidents Panel can use to estimate
possible risks.

At each stage assumptions have to be made-about the factors that characterise the infectivity
- and the way in which the disease develops. There is considerable uncertainty about many of
these factors, and hence considerable uncertainty in the predieted results.

Conclusions

1. It is not possible to make any firm predictions about the level of risk from any vCJD
infectivity that may be present in the blood of people incubating the disease. With our
current level of knowledge, it is not possible to draw any firm conc lusion as to whether or
not infectivity can be transmitted through blood transfusions or plasma derivatives and
the number of people who may have been infected with vCID is simply not known..-
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2. The evidence for infectivity in blood is mostly based on experiments with animal models
that have shown that blood from an animal artificially infected with a TSE (transmissible
spongiform encephalopathy) can be infective when inoculated intracerebrally into the
same species. There have also been 4 reports of a TSE being successfully transmitted by
blood transfusion in animals as follows: sheep (Houston et al 2000, Hunter et al 2002),

.. hamsters (Rohwer 2002) and mice (Brown et al 1999), some of these studles having
. shown infectivity during the asymptomatic stage.

3.. Infectivity appears to be present in plasma and buffy coat fractions containing white
~ blood cells, but it may also occur in other components.. Some experiments have shown
~ significant levels of infectivity in plasma inconsistent w1th the hypothesis that infectivity

is proportional to white cell content.

4. 1f it is assumed that blood from a person infected with vCID can carry infectivity, and the
level of infectivity is as suggested by the animal models, then the infectivity level in a full
unit of red blood cells, platelets or plasma may be sufficient to cause infection. Patients
receiving any of these products from an mfected dopation would therefore be at risk of
infection. This conclusion seems to be vahd across a wide' Tange of assumptlons regarding
the infectivity of blood components.

5. The infectivity levels in certain plasma derivatives could be such that recipients of these
products; if derived from an infected plasma pool, would have a risk of infection. This
result is highly uncertain, and varies significantly with the assumptlons made about the
level of infectivity and its distribution across plasma fractions. ~As the size of dose,
number of doses and the size of plasma pool all affect the potential risk, a calculator has

+4 been included in this report.

6., The levels of infectivity in blood components and plasma fractions have been estimated
- based on experiments in an animal model. The applicability of these data to vCID
.- infectivity in human blood is not known, but they are the best data available. Estimates of
infectivity in plasma derivatives have been estimated based on two alternative appx oaches
using the blood components and plasma ﬁactlons results.
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1. INTRODUCTION
1.1 Background

In 1997 the Spongiform Encephalopathy Advisory Committee (SEAC) reviewed the safety of
blood and blood products, and recommended that the Government should consider a
precautionary policy of extending the use of leucodepleted blood and blood products as far as
is practicable. SEAC also recommended that risk assessments be carried out to inform
decisions on any measures which may be necessary to protect recipients.

In response to this request, the Department of Health contracted Det Norske Veritas (DNV)
to carry out arisk assessment study. The study evaluated the overall risk to patient groups, as
well as identifying those patient groups at highest risk, and considered the benefits of
measures aimed at reducing risks. The Final Report of the study was submitted to the
Department of Health and SEACT in February 1999 and subsequently published.

In September 2001, the Department of Health commissioned DNV to review and update the
1999 risk assessment in light of recent experiments and research papers, with emphasis on the
specific risks to patients who are known to have received blood from donors who went on to
develop vCID. This study draws heavily on the 1999 report.

It should be noted that many of the products referred to in this report are trademarked.

1.2 Objectives

The objectives of this risk assessment are:

» To update the 1999 risk assessment in the light of research papers published since 1998.
However, this new study Jooks more specifically at risk to patients known to have
received potentially contammated blood products.

» To assess which components of b]ood and blood products are risk factors to human health
by analysing experiments and research papers, and investigation of the processes involved
in blood transfusion and the preparation and use of blood products.

» To provide a simple calculator to enable the infectivity in various plasma derivatives to be
estimated. This calculator is.to be used by the CIJD Incidents Panel in determining the
advice given to patients who are known to have received blood products prepared from a
pool containing plasma from a donor who went on to develop vCJD.
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2. OVERALL APPROACH -

In trying to assess the risk of being infected with vCJD via blood and blood products the key
question is whether the infective agent is present in blood. Whilst the evidence for infectivity
in blood is reviewed (see Appendix II) it is not the purpose of this assessment 10 provide an
answer 10 this questzon In fact the study is based on the assumpt:on that infectivity is present
in-blood. :

With this in mind, the objectives of the study eould be re-stated as:

On the assumption that the infective agent for vCJD is present in blood, to assess the extent,
of the potential exposure to vCJD infectivity, and provide a tool that enables the CJD
Incidents Panel to estimate possible risks to patients known to have received plasma
derivatives prepared from a pool contdining plasma from a donor who went on to develop
vCJD. ' S ce E ' '

on
oo “-

It is important to recognise that thls study is not a screntxﬁc review of all the evidence
concerning the potential for vCID to be transmitted by blood.” That is not our expértise. It is a
risk assessment study that is intended to provide some practical insights into the possible
risks from an uncertain hazard. The study has tried to assess the state of knowledge, draw.
assumptions based on the best scientific evidence that is available, and then to assess the
range of implications from those:assumptions. «.In this. 'way a risk assessment can inform a
decision making process; but-it can never provide all the. answers or consider the full range of
issues that have to be weighed up'in making a decision:.The results of the study should not be
seen as absolute estimates; they are predictions based on a set of assumptions. The value of
the study lies as much in setting out those assumptions and highlighting the limitations of the
data-as with the quantitative results presented. :

Form of Results. The main results of this assessment are presented in terms of the infectivity
of blood products (per standard uriit). This infectivity is then included in a calculator and the
overall risk can be estimated by inputting factors such as pool size, number of doses etc.

Ear ]y draﬁs of thrs report presented thxee a]telnatlve approaches to estnnatmg mfectmty hus!
plasma. derivatives and the draft was sent to a range of independent experts and to 3 expert
committees (Spongiform Encepha]opathrcs Advisory Committee, the Microbiological Safety
of Blood and Tissues for Transplantation and the Committee on Safety of Medicines) for
comment. The consensus from these consultations was that one method was not justifiable
but the remaining 2 alternative appropriate approaches could be equally defended on
scientific grounds. This revised report takes into account the comments received and only
considers the 2 approaches considered acceptable.

The main steps required to estimate infectivity in blood are summarised in Figure 2.1.
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Figure 2.1 Overview of Risk Model

2.1 Infectivity in Blood

The first stage of the study is to consider in detail how blood is collected, processed and used.
This is described in detail in Appendix I, and 'some of the key points summarised in Chapter
3. As already stated, this assessment is based on the premise that the infective agent for
vCID may be present in the blood of a person iricubating the disease. The evidence for this is
presented in-Appendix 1. This Appendix also presents the evidence: for the chcice of the
amount of infectivity that may be present. This is an area for which there is considerable

uncertainty. co
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2.2 Blood Processing and Plasma Derivatives

The various ways in which blood is separated into its main components and the plasma
processed to produce plasma derivatives are summarised in Appendix 1. The purpose of this
is to reflect our understanding of the steps and processes involved. Many of the steps
involved in producing plasma derivatives, e.g. Factor VIII, albumin etc, such as ultra-
ﬁltranon and chromatography, may be effective in removing infectivity. However, it is hard
to ;demonstrate this experimentally because it is limited by the relative insensitivity of test
methods combined with the relatively low levels of infectivity found in blood in animal .
models (the only experimental data on the effect that blood processing beyond the initial
stages may have on any infectivity present mvolves experiments using blood spiked with
infectivity from the brain).

ThlS report presents the two of the three alternative approaches to estimating infectivity in
plasma derivatives, which the experts consulted considered scientifically sound. The other
approach originally proposed is just briefly outlined. A decision on which approach to use in
particular c1rcumstances will depend on factors other than sclermﬁc mer 1t

The situation may change as new research resu]ts become avallab]e and the department has
indicated an mtent]on to commission regular updates to the report to take these developments
into account : .

2.3 ExposuretoInfectlvxtymBlood o S - ,

The :ﬁnal stage ‘of the ana]ysxs is to assess the exposure risk to specxﬁc panents ‘who are
known to have received specified blood components or plasma derivatives prepared from a
dorior who went on to develop vCID. The exposure risk for patients treated with such
products will depend on the infectivity of the blood product or plasma derivative, the size of
the dose, the number of doses and, for plasma derivatives, the size of the pool in which the
b]ood p1 oduct from the CJD donor is mixed.
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